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Nurseries in which Phytophthora ramorum is detected must undergo the USDA Confirmed Nursery Protocol (CNP) to eliminate the pathogen (USDA APHIS 2014). The CNP requires performing a delimiting survey to determine the extent of the nursery's infestation, including testing water, potting media, native soil, and cull pile debris. The official soil testing protocol requires such samples to be tested immediately and after a required vernalization period (USDA APHIS 2014). Previous research with artificially inoculated soil suggested this improves P. ramorum detection (Tooley and Carras 2011). Our objective was to determine if vernalization influenced pathogen recovery from native soil, potting media, and cull piles naturally exposed to P. ramorum in infested Oregon nurseries.
Composite samples were collected from native soil, potting media, and cull pile(s) that were naturally exposed to P. ramorum-infected plants (USDA APHIS 2014). Each composite sample consisted of 15 cores collected to a depth of 5-10 cm while following a grid pattern within the targeted area. One thousand grams (volume) was collected and stored in plastic bags for transport and further analysis. Each composite sample was thoroughly mixed and then split evenly into two subsamples. One subsample was placed into a 12 × 12 × 20 cm (L × D × W) plastic container and distilled water added immediately to a depth of 2.5 cm above the 500 g of soil. The subsample was stirred and allowed to settle. Bait (two whole healthy Viburnum davidii leaves or 20 leaf pieces) were floated on the water's surface and the subsample incubated for 72 h at 18-22°C. Whole bait leaves were then removed and placed in a moisture chamber for up to 2 weeks; upon symptom development, 10 subsamples were taken from each leaf, plated onto PARP medium (USDA APHIS 2014), and incubated at 20°C in the dark for 28 days. Leaf bait pieces were plated onto PARP medium immediately after removal from the sample and incubated as described above. Plates were examined periodically for the presence of mycelia, sporangia, and chlamydospores characteristic of P. ramorum. The remaining 500 g subsample was vernalized for 30 days at 4°C prior to testing as described above. In 2014, leaf bait pieces were tested immediately after removal from the subsample with a commercial ELISA kit for Phytophthora detection (catalog no. SRA96200, AgDia Inc., Elkhart, IN) and ELISA-positive samples subsequently tested with the official PCR protocols for P. ramorum detection (USDA APHIS 2009, USDA APHIS 2013). Test results were analyzed using Cohen's kappa coefficient to measure the agreement between pre-and post-vernalization testing (AgreeStat 2013.2, Advanced Analytics, LLC, Gaithersburg, MD). The results were analyzed by total number of composite samples collected and by number of composite samples collected by sample type.
From 2007 to 2014, 327 composite native soil, potting media, and cull pile samples were collected and tested for P. ramorum as described above. Forty-seven samples tested positive for P. ramorum, with 19 testing positive pre-and post-vernalization, 17 pre-vernalization only, and 11 post-vernalization only. Overall, there was moderate agreement between the pre-and post-vernalization test results, suggesting either method would have detected P. ramorum in the samples (Table 1 ) (Vierra and Garrett 2005). Similar results were obtained for native soil samples (of 172 samples, 13 tested positive pre-and post-vernalization, seven pre-vernalization only, and eight post-vernalization only) and for potting media samples (of 115 samples, five tested positive pre-and post-vernalization, six pre-vernalization only, and three post-vernalization only) (Table 1) (Vierra and Garrett 2005). For cull pile samples (of 40 samples, one tested positive pre-and post-vernalization, four pre-vernalization only, and none post-vernalization only), the agreement between pre-and post-vernalization testing was fair, although the difference between methods may have been due to chance (Table 1) (Vierra and Garrett 2005) .
For native soil, potting media, and cull piles naturally exposed to P. ramorum, our results suggest vernalization prior to conducting the official soil testing protocol had little impact on pathogen detection. This contradicts earlier work where researchers concluded vernalizing artificially inoculated soil prior to baiting significantly improved pathogen detection over baiting immediately after inoculation (Tooley and Carras 2011). Factors affecting pathogen recovery may include how long the samples were naturally exposed to the pathogen, sample size, prevailing environmental conditions, and the presence of competing microorganisms. As native soil, potting media, and cull piles may serve as reservoirs for P. ramorum in nurseries (Linderman and Davis 2006), further research for an improved diagnostic method is warranted. 
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